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Exposure of mice to ultraviolet (UV)-B (280 - 320 nm) radia-
tion alters their immune response to contact-sensitizing hap-
tens applied to UV-irradiated skin. Under these conditions, 
the contact-hypersensitivity response is reduced, and hapten-
specific suppressor T lymphocytes can be found in the spleen. 
Considerable evidence suggests that the epidermal Langer-
hans cell is ~)l1e of the principal targets of this effect of UV 
I n recent years, epidermal Langerhans cells (LC) have been shown to play an active role as antigen-presenting cells (APC) in the generation of contact-hypersensitivity (CHS) responses [1]. Attempts to define the role of these cells in contact sensitization by eliminating them from the epidermis 
resulted in the discovery that exposing the skin of mice to ultravio-
let (UV)-B (280 - 320 nm) radiation decreased the number of detect-
able LC and impaired the ability of the skin to generate a CHS 
response [2]. Furthermore, the decreased CHS response was asso-
ciated with the appearance of hapten-specific suppressor T lympho-
cytes in the lymphoid organs of the UV -irradiated, hapten-sensi-
tized mice [3]. Based on these observations, it was hypothesized that 
UV irradiation exerted its immunomodulatory effect on the induc-
tion of CHS at the level of the APC [2,3]. 
To test th is hypothesis in an in vivo system [4], we collected cells 
from the draining lymph nodes (DLN) ofUV-irradiated or normal 
mice sensitized epicutaneously with fluorescein isothiocyanate 
(FITC). At 18 h after sensitization, DLN from normal mice con-
tained a population of antigen-binding, X-ray resistant, Ia+ den-
dritic cells that can induce CHS upon injection into the footpad of 
normal, syngeneic mice [5 - 7]. However, exposing the skin to 4 
suberythemal doses of UV-B radiation (4 X 400 J/m2 from FS40 
sunlamps) prior to sensitization abrogated the ability of the DLN 
cells to induce CHS; furthermore, injection of these DLN cells into 
normal mice induced the formation of FITC-specific, suppressor T 
lymphocytes [4]. These studies demonstrated that UV irradiation of 
the skin altered the antigen-presenting activity of cells recovered 
from the DLN. These results supported the hypothesis that UV 
irradiation alters the CHS response at the level of the APC and 
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Abbreviations: 
APC: antigen-presenting cells 
CHS: contact hypersensitivity 
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FITC: fluorescein isothiocyanatc 
LC: Langerhans cell(s) 
MHC: major histocompatibility complex 
UV: ultraviolet 
irradiation that leads, ultimately, to suppressor cell forma-
tion. Weare using a combination of cell-surface markers and 
light and electron microscopy to determine whether differ-
ences can be detected in the antigen-presenting cells involved 
in contact sensitization of normal arid UV -irradiated mice. 
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suggested, in addition, that the FITC-bearing dendritic cells in the 
DLN originated from the skin. 
Recently, we examined the FITC+ dendritic cells from the DLN 
of unirradiated, FITC-sensitized mice using immunoelectron mi-
croscopy [8]. These studies demonstrated that many of the FITC+ 
cells contained Birbeck granules and expressed class II major histo-
compatibility complex (MHC) molecules and the F4/80 surface 
antigen, implying that many of these cells were epidermal LC that 
had migrated to the DLN. T his conclusion was supported further 
by studies in which C3H mouse skin was grafted onto BALB/c 
nude mice and sensitized with FITC. Cells recovered from the 
DLN of the grafted mice were able to induce CHS in C3H recipi-
ents. Because the antigen-presenting activity of these cells is highly 
MHC restricted, only cells originating in the skin graft would be 
able to sensitize C3H mice. Thus, this approach also indicated that 
after e"picutaneous sensitization, APC migrate from skin to the 
DLN [8] . 
We are presently investigating whether there are differences in 
the number and characteristics of APC in the DLN of UV-irra-
diated mice that would account for their altered activity in vivo. As 
noted above, injection of DLN cells from FITC-sensitized, UV-
irradiated mice into normal recipients induces suppressorT lympho-
cytes, instead of CHS [4]. Using flow cytometry, we compared the 
number of FITC+ cells in the DLN of normal and UV-irradiated 
mice sensitized epicutaneously with FITC 18 h earlier. As shown in 
Fig 1, the number of fluorescent dendritic cells in the DLN of 
UV-irradiated mice was actually greater than that in the DLN of 
non-irradiated mice, and there was no difference in the fluorescence 
intensity of the cells from the two groups. Therefore, the difference 
in activity could not be accounted for by the failure ofFITC+ APC 
to reach the lymph node after UV irradiation of the skin or by a 
decrease in the FITC-binding ability of the APC. By fluorescence 
microscopy, FITC cou ld be detected on approximately 65% of the 
dendritic cells in the DLN of both UV -irradiated and unirradiated 
mice; however, there were more Ia+ dendritic cells in the DLN of 
the UV-irradiated mice. When the DLN cells were tested for other 
surface markers using antibodies labeled with gold, we found that a 
higher proportion of the FITC+ DLN cells from the UV -irradiated 
mice were mac-l+ and F4/80+, compared with those from unirra-
diated mice (Table I). 
Electron microscopic examination of the DLN cells from these 
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Figure 1. Fluoresccnce profiles of DLN suspcnsion from normal (NR), 
FITC-painted (FITe), and UV -irradiatcd, FITC-paintcd mice (UV -~Te). 
The cell population to the lcft of thc vertical ~Ine c?nslsts ~f small FITC cells.: 
and thc population to thc nght of the verllcal line consists of large, FITC 
cells. Fluoresccncc microscopy confirmed that these large fluorescent cells 
were dendritic cells. 
Table I. Distribution of Hapten and Macrophage Surface 
Markers (Mac-l and F4/80) in Dendritic Cells of DLN 
Group FITC' Mac-lb F4/80b 
FITC 43/65 (66) 8/47 (17) 19/42 (45) 
UV-FITC 51/77 (66) 26/41 (63) 30/34 (88) 
• Values are expressed as the ratio of the number of fluorescent dendritic cells versus 
total number of dendritic cells examined. The numbers in parentheses represent the 
percentage of F1TC-bearing dendritic cells in the preparation. 
I Values are expressed as the ratio of dendritic cells positive for the specific marker 
versus the number of FITC+ dendritic cells examined. The numbers in parentheses 
represent the percentage of FITC+ dendritic cells expressing the specific marker. 
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Table II. Occurrence of Birbeck Granules 
in Lymph Node Dendritic Cells' 
Group 
Number of 
DC examined 
Number of 
DC with 
Birbeck Granules 
Percent of 
DC with 
Birbeck Granules 
NR 
UVb 
FITC' 
UV-FITCb·' 
50 
82 
183 
91 
15 
6 
89 
10 
30 
7 
49 
11 
• Five non-serial sections of each DLN cell suspension were examined by transmis-
sion electron microscopy. 
I Shaved, ventral skin was exposed to 400 J / m2 UV radiation from FS40 sunlamps on 
four consecutive days. 
, 0.4 Illl of 0.5% F1TC was applied to shaved, abdominal skin, and DLN were 
collected 18 h later. 
two groups of mice was also carried out. As shown in Table II, DLN 
from the unirradiated mice contained many dendritic cells with 
Birbeck granules, and the proportion of these cells increased after 
sensitization with FITC. In contrast, Birbeck granules could be 
identified in very few of the dendritic cells from the DLN of UV-
irradiated mice, and sensitization did not alter this pattern appreci-
ably. Immunoelectron microscopy studies using 30-nm gold parti-
cles attached to anti-FITC antibody and 10-nm gold particles 
attached to anti-Iak antibody confirmed that the same percentage of 
FITC+ /Ia+ cells was present in the DLN of UV -irradiated and 
unirradiated mice. 
Taken together, these results suggest that the FITC+ cell popula-
tion in the DLN ofuV -irradiated mice may be composed predomi-
nantly of inflammatory cells, rather than LC. The increased number 
of Ia+ dendritic cells in the DLN of the UV -irradiated mice could 
represent macrophages that infiltrated the skin in response to UV 
irradiation. In this model ofuV -induced immune suppression, hap-
ten is applied to the skin of mice exposed to UV radiation on four 
consecutive days. This period of time would be more than sufficient 
to permit an influx of macrophages into the UV -irradiated site. This 
interpretation is also consistent with studies demonstrating that UV 
irradiation causes the disappearance ofLC from human skin, and an 
influx of another population of APC [9]. An alternative interpreta-
tion is that exposure of the LC to UV radiation induces their in-
creased migration.to the DLN and alters their phenotypic and ultra-
structural properties 111 a way that changes their ability to interact 
with T lymphocytes. Additional studies will be required to distin-
guish between these two possibilities. 
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